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“STEREUM PINI" IN NORTH AMERICA! 


LUELLA К. WERESUB AND SHELAGH GIBSON 


Abstract 


Interfertility tests between American "Stereum pini”, European “Stereum 
pini”, and American Peniophora duplex have shown that a closer relationship 
exists between the latter two taxa than between them and the first-named taxon. 
This genetic relationship is supported by their morphology in non-fruiting 
culture though not by the morphology of their natural fructifications. It is con- 
cluded that the three taxa are best treated, at present, as Peniophora pini aggre- 
gate, composed of P. pini (Schleich. ex Fr.) Boidin subsp. pint (of Europe), P. 
pint subsp. duplex (Burt) stat. nov., and P. pseudo-pini nom. nov. (both of 
North America). 


Introduction 


When Nobles (1956) published her study of conifer-rotting Peniophora 
species of the Coloratae group, she included (a) isolates from decays and 
fruit bodies which had been determined as Stereum pini, and (b) Unknown 
Fungus “T”, which had been isolated from decays and remained unidentified 
because it had been shown, in interfertility tests, to be blocked from all the 
others by a complete sterility barrier. While the paper was in press, Dr. 
Nobles and the junior author of this paper were successful in collecting a 
number of fruit bodies which yielded monospore isolates capable of producing 
clamped mycelium when paired with haploid cultures of Fungus "T". These 
fruit bodies were determined by Nobles as Peniophora duplex Burt; and her 
identification has been confirmed through comparison with the type specimen 
borrowed from Farlow Herbarium. 

P. duplex was described by Burt ( [1926] а) on the basis of a single collection 
on cultivated Pinus austriaca, from Shelter Island, N.Y. The later-described 
Corticium overholtsit Burt, based on a collection on Pinus rigida from Penn- 
sylvania, was placed in synonymy with Peniophora duplex by Rogers and 
Jackson (1943). At the same time, they referred to the similarity in structure 
of Stereum pini and P. duplex, and suggested that the latter might be “а 
growth phase or variety" of the former, a relationship to be clarified by 
"further study, involving cultures". 

The work reported by Nobles in 1956 and continued here is this further 
study. But with the receipt of freshly collected fruit bodies of S. pini from 
Europe, generously supplied by Dr. Eriksson from Sweden and by Prof. 
Boidin from France, our considerations have spread to include not only the 
problem of the relationship between S. pini and P. duplex, but also of that 
between S. pini of Europe and S. pini of America, as well as an assessment of 
the arguments regarding the generic affiliation of these taxa. 

1Manuscript received April 25, 1960. 
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Stereum pini (Schleich. ex Fr.) Fr. has been reported in Europe and Asia 
from as far north as Finland and Sweden, south to France and Bulgaria, east 
to Mongolia, and west to Britain; and in North America's temperate areas, 
as far west as British Columbia, east to Ontario, Maine, and New York State. 
Its identity has gone unquestioned. Overholts (1930) found an “aberrant” 
collection which he first named Phlebia cervina, but he soon (1939) reduced 
that name to synonymy with S. pini. Pilát (1930) labelled as f. minor a 
collection of fruit bodies sent by Maire “welche durch ihre enorme Grösse 
sehr auffallend waren". And, as mentioned above, Rogers aud Jackson in- 
dicated a possibility that Peniophora duplex might belong in the same species. 
Throughout its long history since Fries's adoption of the name “Stereum pini", 
these seem to have been the only moments of doubt regarding the char- 
acteristics and circumscription of this taxon. 

'The question of its correct generic place has, however, been under discus- 
sion for some time. It has been generally agreed that S. pini does not belong 
in a genus typified by S. hirsutum (Boidin 1958a, and others). Since Wakefield's 
(1948) comment on S. pini's place among the Coloratae Peniophorae (i.e. 
Peniophora sensu stricto or, perhaps more correctly, Corticium s.s.: cf. Rogers 
1949, Eriksson 1950, Donk 1957a), Nobles (1956) has demonstrated the 
closeness of the relationship with cultural studies, and Boidin (1956) has made 
the logical transfer to the genus Penophora, stating: “il s'agit notamment de la 
couleur des spores, des gloeocystides sulfo-aldéhydes positives, de 1а disposition 
hémi-chiastobasidiée des fuseaux mitotiques de la baside", with a later 
(19582) comment: “Stereum pini . . . a tous les caractères des Pentophora 
sensu stricto (spores roses, gloeocystides sulfo-aldéhydes positives) . . .". 

But the problem was not settled. Donk (19575) proposed, as of possible 
value, the revival of Karsten’s genus Sterellum, typified by S. pini, and 
Eriksson (1958) concurred by adopting this "satellite" genus for the sake of a 
more homogeneous Peniophora, the former differing from the latter "especially 
in having gelatinous hypha walls and white spore print". 

Our contribution to the discussion on this point is presented below, with 
our evidence and conclusions. Until these have been placed on record, we 
shall refer to the taxa involved as European Stereum pini, American S. pint, 
and P. duplex. 


Techniques 


Squash-mounting of minute portions of hymenium or mycelium in ca. 7% 
KOH and phloxine is a well-known technique. The addition of Congo red in 
10% ammonia was recommended to the senior author by Dr. К. J. Bandoni, 
who has recently (1958) reported using it, and its value has been well described 
by Boidin (1951a, 19586). It was Boidin's (19516 etc.) work with sulphuric- 
aldehydes that introduced us to the use of sulphuric-benzaldehyde, which we 
have found of immeasurable assistance for the recognition of gloeocystidia 
even in very old herbarium collections of Coloratae. And we, like Boidin 
(1951а), have found that it is possible to observe many characteristics under 
phase contrast with far greater ease than by ordinary bright-field microscopy. 
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In addition to squash mounts, sections of sporocarps have been used in our 
observations. Since these sections had to be thick enough (not “zu dünn", 
cf. Overholts 1929 а) that gloeocystidia 20—30 u in diameter might be left 
intact, it has been satisfactory to make rough hand-sections while viewing the 
sporocarp through a dissecting microscope, whereby the precise relationship 
of section to fruit body might be noted—radial, tangential, through umbo or 
margin, etc. 

The methods used in culturing these fungi and in describing the cultures 
have been completely reported by Nobles (1948), and the key patterns given 
below are in accordance with her studies. Interfertility tests were conducted 
in the manner described by many authors (Mounce and Macrae 1936; Macrae 
1942; etc.): spore prints were collected on glass slides, spore dilutions made on 
agar plates, germinating single spores isolated for culturing, and transfers 
from the resulting monosporous mycelia made to malt agar slants in pairs, 
about 2.5 cm apart, their mingled hyphae being checked in about three weeks 
for the presence of clamp connections. In a few cases, replicates were made on 
plates so that the distribution of clamps might be noted—whether throughout 
the plate, or localized at the point of meeting of the inocula, or in association 
with one or other of the two. 

Where colors are referred to a color standard, the Munsell Book of Color 
(Munsell Color Co. Inc., Baltimore, Md. 1929-1942) has been used. Herbaria 
are designated in accordance with the abbreviations published in the Index 
Herbariorum (The Herbaria of the World I, 4th Edition, Regnum Vegetabile 
15, 1959). 


Interfertility Studies 


In Table I are listed the collections from which monospore isolates were made 
for use in our interfertility tests. Our herbarium numbers (DAOM ) are given, 
as well as whatever collectors' numbers we have: e.g. in the case of the material 
sent us by Prof. Boidin, his Lyon numbers are noted, LY 3181 being a large 
collection of sporocarps he collected especially for us, LY 1999 and LY 1779 
his own monospore isolates from other collections. 

Figs. 1—4 give the results of the tests, and are here first explained separately, 
then discussed together and summarized in Fig. 5. It is because our data are 
not of the decisive yes-or-no nature usually obtained in pairing tests that it is 
felt necessary to give and discuss them in detail. 


Figure 1 

When Nobles (1956) distinguished between S. pini (American) and Un- 
known Fungus “T”, the tests represented by the pairing tables in Fig. 1 had 
been made. American S. pint (DAOM 22982, 30124, 30466-A, and 30521, as 
well as others not reported here) and Fungus "T" (DAOM 31229 to 31233 
inclusive) showed no sign of being able to mate with each other. S. pini 
(American) itself, in the self-mating of DAOM 22982, showed a normal 
tetrapolar behavior, as did Fungus “T” in the self-mating of DAOM 31232. 
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TABLE I 
Cultures used in interfertility studies 
DAOM Collection 
No. Source Host Locality date 
Peniophora duplex 
31229 Rot Pinus banksiana Sudbury D., Ont. 1951 
31230 | Rot Pinus banksiana Sudbury D., Ont. 1951 
31231 Rot Pinus banksiana Sudbury D., Ont. 1951 
31232 Rot Pinus banksiana Sudbury D., Ont. 1951 
31233 Rot Pinus banksiana Sudbury D., Ont. 1951 
31784 Spores Pinus banksiana Petawawa, Ont. 1955 
31785 Spores Pinus banksiana Petawawa, Ont. 1955 
31787 Spores Pinus banksiana Petawawa, Ont. 1955 
31788 Spores Pinus banksiana Petawawa, Ont. 1955 
31789 Spores Pinus banksiana Petawawa, Ont. 1955 
31790 Spores Pinis banksiana Petawawa, Ont. 1955 
31791 Spores Pinus banksiana Petawawa, Ont. 1955 
31792 Spores Pinus resinosa Petawawa, Ont. 1955 
53383 Spores (Slysh 597) Conifer Pack Forest, N.Y. 1958 
53384 Spores (Slysh 611) Conifer Pack Forest, N.Y. 1958 
American Stereum pini 
22082 Spores Pinus resinosa Simcoe Co., Ont., 1951 
30124 Spores Pinus strobus Blakeney, Ont. 1952 
30466-A Spores Pinus sylvestris Simcoe Co., Ont. 1953 
30521 Spores P. contorta v. latifolia Water Valley, Alta. 1953 
31793 Spores Pinus banksiana N. of North Bay, Ont. 1955 
31794 Spores Pinus banksiana N. of North Bay, Ont. 1955 
31795 Spores Pinus banksiana N. of North Bay, Ont. 1955 
31796 Spores Pinus banksiana М. of North Bay, Ont. 1955 
European S. pini 
53381 Spores Pinus sylvestris Värnamo, Sweden 1958 
53382 Spores (LY 3181) Pinus sylvestris Rhéne, France 1959 
53401 LY 1999 Pinus sylvestris Sainte-Peray, France 1954 
53492 LY 1779-B Pinus sylvestris Rhone, France 1955 


In the latter case, it is perhaps noteworthy that the first readings of pairings 
between monosporous cultures 5 and 10, 5 and 18, 15 and 9, 15 and 14, and 
17 and 4, were scored as positive; but a re-reading showed no clamps: appar- 
ently a case of illegitimate pairing that was rare or unstable, or of incompleted 
clamps misread as true clamps. 

It was in pairings between monospores of different isolations of Fungus “T” 
that a partial compatibility was observed. In these crosses, when four mono- 
sporous mycelia of each of the isolations from decays which had fruited in 
culture, DAOM 31229 to 31233, were paired in all combinations with four 
monosporous mycelia of each of the others, many pairings did not yield 
clamped mycelium. In fact, only one of the sets of pairings (31230 31233) 
was even 50% successful. It was possible, using the crosses between monospores 
from isolates from four trees growing within a single study plot (DAOM 31230 
to 31233) to construct a fairly satisfactory tetrapolar table (reproduced from 
Nobles in this figure), designating identical incompatibility alleles as common 
to these different isolates. 

These were the data presented by Nobles in 1956, 
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(reproduced from Nobles (1956) 


Fic. 1. Results of inter- and intra-pairings, using Peniophora duplex, isolated from 
decays in 1951, and American Stereum pini, isolated from fruit bodies in 1951-53; tests 
conducted in 1952-54. 


Figure 2 


Tests with the 1955 collections (cf. Table I) confirmed the earlier decision 
(Nobles 1956) that the collections assigned to Fungus “T” belonged together 
and were separate from S. pini (American). The North Bay collections 
(DAOM 31793 to 31796) proved to be completely compatible with S. pint 
(American) (DAOM 22982 and 30521), and completely incompatible with 
Fungus “T” (DAOM 31229 and 31232). Furthermore, every pairing between 
the latter two isolates and the collections from Petawawa (DAOM 31784 to 
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31792) yielded clamped mycelium. And with the identification of the latter 
fruit bodies as P. duplex Burt, the problem of Fungus “T”, at least as far as 
identity goes, was solved. 
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Fic. 2. Results of pairings made in Fic. 3. Results of pairings made in 1958-59, 
1955, using isolates from freshly col- using isolates from freshly collected fruit bodies 
lected fruit bodies of Peniophora duplex of Peniophora duplex, and earlier collections of P. 
and American Stereum pini, as well as duplex and American Stereum pini. 


1951—53 material. 
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Figure 3 

Further confirmation came with pairings conducted on the arrival of two 
collections of P. duplex from Dr. A. R. Slysh, DAOM 53383 and 53384. They 
paired completely with each other, and almost completely with monosporous 
mycelia from the earlier isolates of P. duplex —DAOM 31229, 31784, 31785, 
31787, and 31792. The latter were tested at the same time in pairings among 
themselves, and gave evidence of less than complete compatibility: e.g. 
31785 X 31229 showed a normal picture of consistent clamps in only half the 
pairings. In these readings, a notation was made of the occurrence of rare 
clamps (r) amidst mainly simple-septate hyphae, because it was necessary 
to distinguish between such a result and a complete pairing (+). 

In spite of the scattering of negative and rare-clamp pairings, the contrast 
is sharp between the results of these tests and of those made between P. 
duplex and collections of S. pini (American) (DAOM 22982, 30124, and 
30521), all of which were negative without exception. 

To test the maintenance of their mating capacity through the 5 years in 
culture of the last-named collections of S. pint (American), four monosporous 
mycelia of DAOM 30124 were paired with four each of the other two. They 
had paired completely in 1953; in 1958, as the tables in Fig. 3 show, some of the 
pairings were negative and some with only rare clamps, like the 1958 pairings 
among the 1953 isolates of P. duplex. But again, sufficient mating capacity 
was retained to demonstrate clearly the intimate relationship within each 
group of tested collections, in contrast to the consistent negatives of matings 
between them. 

DAOM 53383 was selfed, giving a further demonstration of the tetrapolarity 
of P. duplex, and supplying a full set of the four mating types for further 
consideration. 


Figure 4 

Material of European 5. pint (DAOM 53381, 53382, 53491, and 53492) 
broadened the scope of our problem. The selfing of 53381 confirmed the 
tetrapolarity of the taxon, already recorded by Tassinari (1956) using LY 
1999 (DAOM 53491) (Boidin, in litt.). But in the pairings between monosporous 
mycelia of these collections of European S. pini and the test monosporous 
mycelia of American S. pint (DAOM 22982, 30124, and 30521) not one clamp 
connection was observed. 

On the other hand, pairings of European S. pini with test monosporous 
mycelia of P. duplex (DAOM 31229, 31784, 31785, 31787, 31792, 53383, and 
53384) yielded abundant evidence of a close enough relationship for the pro- 
duction of a common nodose-septate mycelium. The most successful pairings 
were between 53381 and 53384, one set showing complete compatibility; 
but a later replicate and a different set of pairings showed only partial com- 
patibility between them. Matings between 53381 and 53383 showed a similar 
inconsistency. Here, since in both collections self-pairings had sorted out their 
mating types, it was possible to compare the reaction of monospores judged 
to be of the same mating type (in "ab" terms): 53383-2 and 53383-4 were 
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slightly different in reaction in the first set, but both consistently negative 
in the expanded set of pairings made later; 53383-1 and 53383-9, however, 
reacted as though they were quite different. There was, perhaps, a somewhat 
better correlation between pairs of 53381 (e.g. spores 1 and 4), but little 
assurance of dependable uniformity of action. Pairings of European SS. pini 
with the earlier (1955) collections of P. duplex were even less dependable 
than with the 1958 collections of this taxon, and yielded fewer matings that 
could be considered completed. 
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Fic. 4. Results of pairings made in 1958 and 1959, between European Stereum pini, 


American S. pini, and Peniophora duplex. Identical tests are arranged from left to right in 
chronological order. Vertical rows are not necessarily indicative of simultaneous testing. 
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However, between monosporous mycelia of the various isolates of European 
S. pini (DAOM 53381, 53382, 53491, and 53492), there was perfect pairing 
throughout. 


Discussion (Figs. 1—5) 

The foundation of specific identification through interfertility tests has, 
in the past, been the repeated demonstration that, as Nobles (1948) has said, 
“in heterothallic species, every monosporous mycelium obtained from one 
fruit body of a given species will pair with every monosporous mycelium from 
another fruit body of the same species from a different source so as to produce 
mycelium bearing clamp connections". 
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Fic. 5. Results of all pairings included in this study. Each symbol represents a summary 
of all pairings between monosporous cultures from a pair of collections. Note: the number 
of pairings per symbol is not necessarily the same in every case. 


Such complete pairing exists within each of the two intrafertile and inter- 
sterile groups of European S. pini and American S. pini. This can be taken 
to be established in spite of the reduced compatibility that was demonstrated 
in the older cultures of American S. pini (Fig. 3: 30124 X 22982 and X 30521), 
a reduction in pairing vitality that has been shown by other workers (e.g. 
Lange 1952, p. 68) to manifest itself in various ways. 

'These two intersterile taxa have, until now, been called one species. But 
there is no mating between them. Granted that we have had too few collections 
from Europe to evaluate the state of this species on that continent, we must 
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still explain the observation that there has been no sign of a clamp connection 
in pairings between collections from North America and collections from 
Europe. 

At this point, this is not comparable to the problem in Fomes pinicola, in 
which Mounce and Macrae (1938) found а pronounced (though not complete) 
intersterility between two North American groups, one of which was highly 
interfertile with a third group of foreign origin, the other somewhat less so. 
In the case of the S. pini pair of taxa, we have found no linking group, American 
or European. 

This is also not comparable to the problem of Peniophora tenuis, in which 
Boidin (1950) discovered two intersterile groups and one homothallic taxon, 
or of Coprinus subimpatiens, in which Lange (1952) found three completely 
intersterile groups, in neither case correlated with either geographic distribu- 
tion or differences in morphological characters. Our case seems to be more 
closely comparable to that of C. disseminatus, in which Lange (1952) retained 
an Indian isolate intersterile with, but "identical in all characters" to, 
European material. 

Itis against this background of the complete intersterility of geographically 
isolated populations that we made our studies of the morphology of the 
American and European collections of 5. pini (cf. below). 

'The question of P. duplex is a different one. Within the taxon itself, Nobles 
found evidence of identical alleles in different isolations (cf. Fig. 1), but these 
isolates were from so limited an area that they might have arisen from invasion 
by a single mycelium or been initiated by spores from a single fruit body 
(Nobles 1956). The negative pairings and those which showed only rare clamps, 
reported in Fig. 3, may be ascribable to the same cause, but we have made too 
few pairings with known mating types to come to any conclusion on this point. 
Another explanation of the occurrence of negative pairings and rare clamps— 
and perhaps a better one in this instance—may be the reduced mating capacity 
ol material that has been in culture for three years, as witness the pairings of 
DAOM 31229-3 with 31785-1 and 31785-2, complete in 1955 (Fig. 2), but 
negative and with rare clamps, respectively, in 1958 (Fig. 3). Certainly the 
freshly collected fruit bodies (DAOM 53383 and 53364) gave no sign of either 
identical alleles or a reduced intercompatibility, pairing completely when 
crossed with each other (Fig. 2) as good conspecific isolates from different 
fruit bodies should. 

That P. duplex is genetically separated from American S. pini is undeniable 
from the results tabled in Figs. 1—3 and summarized in Fig. 5. But what is the 
relationship between P. duplex and European S. pini? 

In tests conducted simultaneously with intra-pini pairings that were wholly 
positive (Fig. 4) and intra-duplex pairings that were highly successful (Fig. 3), 
there was only one case (Fig. 4: 53381 X 53384) of a completely successful 
set of pairings between P. duplex and European 5. pini. Other pairings between 
them (Fig. 4) were frequently negative or with only rare clamps; and no 
correlation with mating type was found. Lange (1952) found cases of partial 
fertility which he attributed to ''special factors [other than mating type] 
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reducing compatibility", but to which he assigned no particular taxonomic 
significance because there was ''no connection with . . . geographical distri- 
bution”. But in the case of P. duplex and European 5. pini, we have two taxa 
which are geographically separated and demonstrate both reduced com- 
patibility and inconstancy of pairing interaction: a combination that cannot 
be ignored in our classification. 

As Fig. 5 shows in summary, there are three intrabreeding taxa under 
discussion. Of these, only American S. pini is completely cut off from genetic 
combination with the others. Since it is clearly possible to encounter a hymeno- 
mycete species within which the distribution of identical alleles can provide 
for less than 10095 compatibility between different fruit bodies (cf. Mounce 
and Macrae 1937; Fries and Jonasson 1941; Whitehouse 1949; Lange 1952), 
we have already had to modify our demand for the successful mating of every 
pair of monospore isolates from different fruit bodies of what we judge to be 
the same species. А measure of intrasterility not due to common alleles is 
also being accepted as possible within a species (Lange 1952). Therefore, 
our three taxa may be considered members of an aggregate (Manton 1958) 
or а collective species (Biggs 1937) or а species complex, within which we 
have been able to recognize one population (American 5. pini) intersterile 
with its sympatric fellow, P. duplex, and its allopatric counterpart European 
S. pini, while the other two allopatric populations have retained some measure 
of intercompatibility. The three populations might be assigned subspecific 
status within one species. Or, in recognition of the reproductive isolation of 
American 5. pini, it may be separated as a distinct species. Or, taking this 
isolation into consideration, and the fact that P. duplex and European S. 
pini are far from normal in their interpairing, it might be more reasonable to 
designate each as a separate species, assuming that the compatibility between 
P. duplex and European SS. pini is evidence for interspecific "hybridization", 
which has till now not been convincingly demonstrated as occurring in the 
homobasidiomycetes. 

It must be remembered that our genetic evidence goes only as far as the 
observation that there is (or is not) a possibility for individuals to unite in the 
formation of а nodose-septate mycelium. Since the conditions for reliable 
fruiting in culture of these groups of fungi are unknown as yet, we are not 
aided in deciding on conspecificity or interspecific hybridization by any 
information regarding the ability of these pairings to culminate in a fruit 
body or fertile spores. From pairings on petri plates, we have found that 
some of the "fertile crosses" between P. duplex and European S. pini yielded 
clamps only at the line of meeting of two inocula, as in some cases of 
“illegitimate” pairings within a species (Lange 1952; Takemaru 1959; Macrae 
unpublished); and some were unilaterally dicaryotized. In the few serial 
transfers made of the clamped mycelium of these "fertile crosses", the hyphae 
eventually became simple-septate. It does seem that the dicaryon we assume to 
have been established is less stable in the erratic ‘‘fertile crosses” and cases of 
rare clamps in matings between P. duplex and European S. fini than in fertile 
crosses within a good species. If dedicaryotization takes place regularly, 
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these crosses can hardly be considered truly fertile, and do not therefore 
provide good evidence for conspecificity. However, further study of these 
matters is needed, including a simultaneous comparison with the results of 
"ilegitimate" intraspecific pairings (e.g. Fig. 4: 53381 self-mating: mono- 
spores 21 X 16,2 X 18, etc.), before conclusions can be based on such informa- 
tion and a denial made of such statements as Lange’s (1952, р. 136): “А 
positive result of confrontation of two strains is . . . conclusive evidence of 
specific identity”. 

With this background of knowledge and ignorance of the intermating of 
these taxa, we proceed to the consideration of their morphology, and the 
decision regarding their classification. 


Sporocarp Features: Observations and Comparisons 

Spore Print 

Eriksson's (1958) emphasis on color of spore print in segregating S. pini 
and S. rufum from Coloratae Peniophorae turned our attention only recently 
to the necessity of using white paper as а background for spore prints of 
members of this group, since on glass even the rosiest of Coloratae prints is 
barely discernible as tinted. Therefore only our most recent collections have 
been properly set up to reveal the color of the spore print. But in every case 
of a white-backgrounded print of European S. pini, American S. pini, P. duplex, 
and S. rufum, there was at least a faint salmon tint observable. From the 
lightest-colored fruit bodies of P. duplex, almost the only sign of color was the 
fact that it was possible to locate even a sparse spore print on the white paper, 
but we consider it such a sign, because equally sparse prints of quite colorless 
spores are not visible to us against a white background. 


Sporocarp Color 

Color is a variable character within each taxon of this group and, as Boidin 
([1959], p. 439) has pointed out, difficult to match with Code colors when 
fresh; and we have found it little better when dry. A single collection, showing 
all stages of growth from youth to age, when dry may show a range of colors 
from a definite pink to a dusky purple or dark brown. Because almost any 
tone that occurs in one may occur in either of the other two taxa, it may be 
almost misleading to point out that, in young fruit bodies, dried, a predominat- 
ing and concolorous cream or tan is likely to occur in P. duplex, whereas 
the pink will usually stand out more clearly in American and European 
S. pini, with the central region typically distinctly darker in American 5. 
pini. In older dried fruit bodies, a more definite purple and a deeper brown 
are more likely to be found in the latter two, while P. duplex generally achieves 
only a greying cinnamon or a drab purple. 

In color of the dried fruit body, therefore, P. duplex can often be distinguished 
from the other two. 


Fic. 6. Macro-appearance of sporocarps. Fig. 7. Macro-appearance of margin. А. 
European Stereum pini (Peniophora pini subsp. pint) from DAOM 53381. B. P. duplex 
CP. pini subsp. duplex) from DAOM 31785. C. American S. pini (P. pseudo-pini): 6-С 
from DAOM 30466-A and 31795; 7-C from DAOM 30466-A. 
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Growth and Gross Structure (Fig. 6) 

A group of orbicular fruit bodies may be found as the early stage of growth 
of any of these three fungi, but the pulvinate depth which American and 
European S. pini can attain is quite unknown in P. duplex. Furthermore, 
P. duplex rarely retains the individuality of its fruit bodies; its usual occur- 
rence is in a more or less effused confluence of sporocarps (Fig. 6-B), so that 
their original singleness is frequently lost in a rather uniform unit. American 
S. pini (Fig. 6-C), on the other hand, even in confluence often maintains 
some sign of the individuality of the fruit bodies that have more or less united. 
And it would seem from the descriptive comments of European authors 
(e.g. Pilát 1930: "manchmal einige (aber niemals viele) nahestehende Frucht- 
körper zusammenfliessend"), and what we have seen of European material 
(Fig. 6-A), that the growth of European S. pini is much like that of American 
S. pini. 

Associated with the "shield shaped" (Burt 1920) individuality of the fruit 
bodies of American S. pini is the occurrence of a generally more pronounced 
central umbo in each. Some tuberculation may be seen in P. duplex as well, 
but rarely the clearly marked central core of what was originally a single 
fruit body, more frequently with apparently no relation to umbilical rooting. 
'The same unrelated tuberculation may also occur in American S. pini, but it is 
there more likely to mark umbilical points. However, this may merge into an 
almost cerebriform convolution in both American and European S. pini. 

Nobles, who has already pointed out (1956) that American S. pini causes 
a heart rot and P. duplex (her Unknown ‘‘T’’) a sap rot, has suggested to us 
that this manner of growth on the surface of the host may be determined by 
the location of the fungus within the host: since American 5. pini travels 
from deep in a heart rot, it will emerge at few points, and its fruit bodies be 
relatively well developed before confluence takes place, whereas P. duplex, 
causing a sap rot close to the surface, emerges at many points simultaneously 
so that confluence is achieved before the individuality of many of the fruit 
bodies has been clearly established. 

It seems that in gross structure, as well as in gross color, P. duplex usually 
differs from both American and European 5. pini, which cannot be 
distinguished on those characters. 


Margin (Fig. 7) 

Special attention must be given to the margin of actively growing fructifica- 
tions, since its appearance is often as clearly diagnostic a gross character as 
any to be found in this group. 

The margin of American S. pini (Fig. 7-C), at its most characteristic, is 
perhaps the most striking: fimbriate and sometimes radiately fingered, typically 
set off as abruptly paler than the well differentiated parts of the fruit body, 


Frc. 8. Micro-appearance of section of sporocarp. Fig. 9. Micro-appearance of section 
of margin. Fig. 10. Section of subiculum, more highly magnified. A. European Stereum 
pini (Peniophora pini subsp. pini): 8-A, 9-A, 10-À-1 from DAOM 53381; 10-A-2 from 
Czech. Union Dept. Agr. 40949. B. P. duplex (P. pini subsp. duplex) from DAOM 31785. 
C. American S. pini (P. pseudo-pini) from DAOM 31795. 
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and often of so little depth that the fructification bulges behind it. Even when 
very young, the margin is frequently free to slightly raised, though portions 
may be somewhat adherent. As the fructification ceases to grow outward, 
the sterile margin becomes less and less marked, and the freeing of the sub- 
iculum from the substrate may proceed almost to the umbilical root; or the 
fruit body may remain more or less adnate, the margin (by this time with a 
differentiated hymenium) curling away from or toward the substrate. 

The actively growing margin of P. duplex (Fig. 7-B) may be as fimbriate 
and occasionally almost as radiately fingered as in American S. pini, and is 
often pure white; but here the color of the fruit body typically pales only 
gradually outward, and the fructification is so shallow throughout that there 
is no abrupt drop from differentiated portion to sterile margin. Furthermore, 
this margin characteristically hugs the substrate, adhering at least basally, 
though upper fimbriations may lie free. And with age, when the sterile margin 
disappears, the edge of the fruit body may shell away from the substrate, 
but more typically remains appressed. 

Our observations on the fructifications of European S. pint have been too 
few for a similar analysis of the appearance of its margin; but the comments of 
European authors (Secretan 1883: ‘‘les bords se détachent tant soit peu, sans 
jamais se replier”; Quélet 1888: "borde d'une marge fimbriée et crispée’’; 
Herter 1910: "mit freiem, rundlich begrenztem, etwas abstehendem Rande”; 
Pilát 1930: “mit freiem Rande", “Капа erst striegelhaarig, weisslich bis weiss, 
dann kahl, scharf, gleichfarbig und von Substrat sich abhebend"; Skovsted 
1956: “with free margin", “when young light brown with yellowish white 
margin"; Eriksson 1958: “loosening at the margins and at last fixed only in 
the centre"; and others) indicate an appearance, at least at maturity, that is 
closer to American 5. pini than to P. duplex, whether or not these authors are 
all describing the same species. 

Once again it seems possible to distinguish P. duplex from the other two, 
but not American S. pini from the European. 


T'exture 

'The differences in texture that are found in these three taxa seem to be 
associated with the depth of the fructification and the types of hyphae (cf. 
below) of which it is composed. 

American S. pini, when well developed but not overmature, can usually 
be sectioned down to substrate with relative ease by the technique described 
above. This indicates a normally waxy to cartilaginous texture. Later, it 
may become tougher, and parts of the subiculum may approach a mealiness 
that is difficult to section. 

European S. pint may be ceraceous or coriaceous throughout or, as in 
DAOM 31310 from Sweden, ceraceous in the hymenium and farinose elsewhere. 
It is often almost impossible to get a clean-cut section through a farinose 
specimen. When made, a section of its fruit body spreads in the mounting 
medium at the lightest tap on the cover slip, so that the organization of the 
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fructification is largely lost. In American S. pini, on the other hand, com- 
paratively little spreading takes place, the entire mass of hyphae giving the 
appearance of immersion in a matrix, and considerable pressure and tapping 
is required before the relationship of subiculum to subhymenium is lost. In 
P. duplex, the fructification often sections well because of the ceraceous 
cohesiveness of all elements, also as if immersed in а matrix, but the papery 
thinness it may achieve may provide too little body for good sectioning by 
this technique. 

On the basis of this character, American S. pint and P. duplex seem to be 
closer to each other than either is to European SS. pini. 


Microstructure of Section (Figs. 8-10) 

In the shallow fruit body of P. duplex (Figs. 8-B, 10-B), almost any longi- 
tudinal even approximately radial section shows a good portion of clearly 
horizontal and parallel hyphae forming a distinct subiculum, usually uniform 
in depth, from as little as 25 u to as much as 100 џ, only occasionally more. 
And the transition from horizontal hyphae to erect subhymenium is usually 
fairly abrupt. 

American S. pini (Figs. 8-С, 10-C), too, has a generally well-marked hori- 
zontal subiculum with parallel hyphae, typically deeper; but it is usually 
apparent only in a definitely radial section, and the transition to the erect 
subhymenium is gradual, the area frequently as deep as the subiculum itself, 

In the few collections we have seen of European 5. pini, even what seems 
to be a perfectly radial section rarely shows a clearly marked parallelism in its 
more or less horizontal subiculum (Figs. 8-A, 10-A); and Pilát (1930), who 
gives the most detailed description of that taxon, says: "Trama ...aus... 
dicht unregelmüssig verwebten (nicht parallel angeordneten, wie bei der 
Mehrzahl der arten) . .. Hyphen bestehend”. The most pronounced paralleling 
of subicular hyphae that we have seen in European S. pini is in the fructifica- 
tion of a Czechoslovakian collection No. 40949 (Fig. 10-A-2), but even here 
the hyphae are more closely interwoven than in American S. pini (Fig. 10-C). 

The presence of a clearly paralleled horizontal subiculum, apparently 
embedded in a matrix, is characteristic of the American taxa of this group, 
and the difference in its depth can often (though not always) distinguish 
between American S. pini and P. duplex. 

The definitely radial section of an actively growing margin may also be 
helpful in distinguishing American S. pini (Fig. 9-С) and P. duplex (Fig. 9-B). 
As mentioned above in the description of the gross margin, that of P. duplex is 
typically appressed at least basally, that of American S. pint usually raised 
throughout. In addition, it is worthwhile to note the development of sul- 
phuric-benzaldehyde-positive gloeocystidia: these, in American S. pint, are 
frequently the first structures to be differentiated, sometimes present even 
in the otherwise completely undifferentiated marginal hyphae; and as differ- 
entiation into subiculum, transition area, and potential hymenium become 
observable, gloeocystidia will often become apparent in the transition and 
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subicular regions before or simultaneously with their occurrence in the potential 
hymenium. In P. duplex, on the other hand, their first appearance is most 
typically in the developing hymenium. 

The illustrated marginal section from the fructification of European 
S. pini (Fig. 9-A) is not comparable to the margins shown in Figs. 9-B and -C, 
since it is of an already differentiated margin. In the collections of European 
S. pini at our disposal, only the Czechoslovakian collection already mentioned 
shows an undifferentiated margin. Since it may or may not be typical, we 
have not used it for illustration. Fig. 9-A does, however, show a typical view 
of the mature margin of even a small fructification of European S. pini. 


Hyphae (Figs. 14, 15, 18, 19) 

Although Nobles (1956, p. 118) distinguished between American S. pini 
and the other species she covered in that paper by “‘the presence of hyphae 
with thick, gelatinously modified walls", and others have described gelatinous 
walls in hyphae of American S. pini (Burt 1920; Overholts 1939; and, as 
Phlebia cervina, Overholts 1930), of European S. pini (Bourdot and Galzin 
1921 and [1928]; Pilát 1930; Skovsted 1956) and of P. duplex (Burt [1926] a; 
and as Corticium overholtsii, Burt 1926b, Overholts 19295), only Eriksson has 
considered this gelatinization so strikingly different from wall-modifications 
in other members of the Coloratae that it warranted use as a generic character 
for segregation of S. pini and S. rufum. Confident of the scrupulousness of 
Eriksson's observations, we therefore scrutinized the hyphae of the three 
taxa with the hyphae of S. rufum in mind. And we found that Eriksson had 
indeed put his finger on a wall-differentiation that is different from that which 
occurs in other species of Coloratae: a swelling between outer and inner mem- 
branes of the wall, with or without a scaling away of the outer membrane. 

In P. duplex (Figs. 14-B, 19-B), the hyphal wall may be barely measurable 
(Fig. 19-B-2, -4, -6), but it is more typically emphasized (Fig. 19-B-1, -3) to 
about 1 и wide (Fig. 19-B-7), and in the subiculum may swell to a width of 
2.5 и (Fig. 14-B, 19-B-5), so that the lumen may be capillary, the hyphal 
diameter being fairly uniform, usually ranging between 3 and 5 и. Occasionally 
a few basal hyphae show signs of the type of erosion illustrated for European 
S. pini (Fig. 14-A-2), or a differential dissolution that leaves the hyphae 
somewhat rough-walled to markedly cross-striate (Figs. 14-A-1, 19-A-2, -5, -8) 
or "zippered" (a term for which we are indebted to Dr. Nobles). But in P. 
duplex, these hyphae are rare. 

In American S. pini, subicular hyphae (Figs. 14-C, 19-C-5 to -9) are generally 
from 4 to 7 p in diameter; the swelling of the hyaline wall may bring it to a 
width of 2.5 u, the lumen appearing capillary or not (depending on the diameter 


Fras. 11-15. Microstructures from sporocarps. Fig. 11. Vesiculose gloeocystidia. Fig. 
12. Elongate gloeocystidia. Fig. 13. Cystidia. Fig. 14. Subicular hyphae. Fig. 15. Brown- 
walled hyphae and hyphal tips. A. European Stereum pini (Peniophora pini subsp. pini): 
in 11 to 14 from DAOM 53381; in 15 from Lundell collection, 4.V.33, at TRTC. B. P. 
duplex (P. bini subsp. duplex): in 11, 13, and 15 from DAOM 53364; in 12 from DAOM 
31788; in 14 from DAOM 31785. C. American S. pini (P. pseudo-pint): in 11 and 12 from 
DAOM 31795; in 13, 14-C-1, and 15 from DAOM 30521:in 14-C-2 from DAOM 30466-4. 
Scale in Fig. 12 applies also to Fig. 11; scale in Fig. 13 applies also to Fig. 14. 
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of the hypha itself), sometimes irregular in outline (Fig. 19-C-8). In this taxon 
too, erosion and zippering may occur, perhaps less rarely than in P. duplex, 
but still not commonly, and also confined to basal hyphae. 

In European S. pini, the swollen walls of the hyphae (Figs. 14-A, 19-A-4 to 
-9) throughout the subhymenium and subiculum leap to the eye in a freshly 
made mount, the hyphae sometimes as narrow as 5 и in diameter, but usually 
closer to 10 u wide when uneroded, the wall as little as 1.7 u wide in some 
hyphae but more frequently approaching or even exceeding 4 u in width, the 
lumen frequently uneven, as though pulled and pressed by various stresses. 
In fructifications of this taxon, erosion of hyphal walls is frequent, the diameter 
of a hypha variable because of it (Fig. 14-A-2) ; and in some cases the zippering 
shown in Figs. 14-A-1 and 19-A-2, -5, -6, and -8 is so abundant that masses of 
hyphae look peppered in surface view (Fig. 19-A-2). And it is with these 
greatly swollen walls, whose outer membranes apparently may be shed and 
which may become eroded and cross-striate, that the friable texture of 
fructifications, mainly of European S. pini, seems to be associated. Again, as 
in the paralleling of the subicular hyphae, the Czechoslovakian collection 
40949 approaches American S. pini in the rarity of such wall-differentiation. 
But other European collections we have seen can be distinguished from most 
American specimens by the presence of swollen hyphae well into the sub- 
hymenium as well as throughout the subiculum. 

Marginal hyphae (Figs. 19-A-1, -3; -B-1, -2; -C-1, -2) are not characteris- 
tically different in the three taxa. Any of those illustrated may occur in all, 
though the rough-walled hyphae may be more frequently found in American 
S. pint. 

Brown-walled hyphae and hyphal tips (Figs. 15, 18) are, on the other hand, 
significant in distinction of these taxa. Brown zones may occur in all, from the 
mid-hymenium down to subhymenium or subiculum. In P. duplex (Fig. 15-B: 
bracketed area), it is usually a matter of a generalized yellowing or browning, 
а resinous deposit between the hyphae which only sometimes engrains their 
walls to the point of coloring them individually or penetrates the outer layer to 
present the appearance of a thickened brown wall, either on an elongate 
portion of a hypha or its tip. In American (Figs. 15-C, 18-C) and European 
S. pini (Figs. 15-A, 18-A), however, these brown-walled hyphae and browned 
hyphal tips, branched, swollen, attenuate or contorted, are clearly char- 
acteristic, when present. On occasion, they almost approach the loosest 
branching in the P. versiformis group. The appearance of these brown-walled 
hyphae against a background of hyaline structures can be taken as eliminating 
the possibility that the collection under study is P. duplex. Unfortunately, 
they are not always present in S. pini, and are sometimes mimicked in P. 
duplex. 


Gloeocystidia (Figs. 11, 12, 20) 

These occur in greater or lesser abundance in all three taxa, more or less 
strongly positive in sulphuric-benzaldehyde, and variable in shape and size. 
Any of those illustrated, and other variations of them, may occur in all three. 
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Figs. 16-19. Microstructures from sporocarps (cont'd.). Fig. 16. Basidium and basidio- 
spores. Fig. 17. Cystidia. Fig. 18. Brown-walled hyphal tips. Fig. 19 Hyphae. A. European 
Stereum pini (Peniophora pini subsp. pint) from DAOM 53381. B. P. duplex (P. pini 
subsp. duplex) from type. C. American S. pini (P. pseudo-pini): in 16, 17-C-1 апа -C-3, 
19-C-3 to -8, from type; in 17-C-2, 18-C, 19-C-9, from DAOM 30124; in 19-C-1 and -2 
from DAOM 31795. 
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Fic. 20. Microstructures from sporocarps (concl’d.): Gloeocystidia. A. European 
Stereum pint (Peniophora pini subsp. pini): A-1 to -3, -5, and -8, from DAOM 53381; А-4, 
-6, and -7, from DAOM 53382. B. P. duplex (P. pini subsp. duplex) from type. C. Amer- 
ican S. pini (P. pseudo-pini): C-1 from DAOM 30124; C-2 to -7 from type. 
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However, the elongate gloeocystidium that is somewhat conical in shape 
(Figs. 12-B, 20-B-6) is typical of P. duplex, though it may occur in the other 
two. Апа the vesiculose gloeocystidium (Figs. 11; 20-A-7, -8; -B-7; -C-3, -5, 
-6) is typical of American and European S. pint, though it may also appear in 
P. duplex. 'The vesicle, when properly delimited, may be used as a diagnostic 
character: only American and European S. fini show a consistent, sometimes 
abundant occurrence of gloeocystidia whose swollen portion (exclusive of 
whatever stalk or rostrum may be present) measures less than two to one in 
relation of length to width, and more than 12 u in diameter. In American S. 
pini, the presence of numerous brown-walled hyphae sometimes seems to act 
as а substitute for vesicles, but usually younger fruit bodies in the same 
collection will yield sufficient evidence of the prevalence of vesiculose 
gloeocystidia. 


Cystidia (Figs. 13, 17) 

Cystidia with heavily thickened walls below and coarse crystal-covered 
apices as much as, say, 60 X 15 u in size (Figs. 13-C, 17-C-2) are to be found 
only in American S. fini; bases with somewhat thickened walls and apices 
that measure as much as 35 X 14 и occur in P. duplex (Figs. 13-B, 17-B-1): 
while in European 5. pini, only the small cystidium (Figs. 13-A, 17-A), with 
thin basal walls and crystal-covered apex no more than about 20 X 7 u has 
been seen. However, the range is such that any of the cystidia illustrated 
may have been drawn from American 5. pini, from which the characteristic 
large cystidium is frequently absent; all except Fig. 17-C-2 might have come 
from P. duplex; whereas Figs. 13-C, 17-B-1, -C-2, and -3 could not be found in 
European S. pini. In all, the numbers of cystidia may vary from too few to 
find to too numerous to miss. 


Basidia and Basidiospores (Fig. 16) 

Only one basidium has been drawn, since it is representative of the type 
occurring in all three taxa: long, flexuous, subclavate, with or without some 
slight thickening of the wall where the basidium is widest. It varies in length 
and in width of apex as well as of mid-point, but seems to show no significant 
differences between taxa in this group. The basidiospores present what appears 
to be a statistical rather than an individual difference in size between the taxa: 
in European S. pini, usually the upper range in length (7-8.5 д) and the 
middle range in width (2-2.8 u), so that the spore is comparatively slender 
(Fig. 16-A); in American 5. Pini, generally a shorter spore (6-7.5 u), also 
slender (2.2 u) (Fig. 16-C); and in P. duplex, a broader spore in relation to its 
length (Fig. 16-B), usually 5.5—7.5 X 2.2-2.8 y. 


Етс. 21. Gross appearance of polysporous cultures on malt agar: top row, 4 weeks' 
growth; bottom row, 6 weeks' growth. А. European Stereum pini (Peniophora pini subsp. 
pint) from DAOM 53381. B. P. duplex (P. pini subsp. duplex) from DAOM 31786. C. 
American S. pini (P. pseudo-pini) from DAOM 31793. Fic. 22. Mesh-like network of 
hyphal strands in culture of P. duplex. 
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Cultural Characters: Observations and Comparisons 


Gross Appearance of Non-fruiting Cultures (Fig. 21) 

In the early stages of growth, polysporous isolates of these three taxa look 
much alike. The mycelium is thin and subfelty, or slightly raised, woolly 
floccose. Then noticeable differences appear in about two weeks. 

In American S. pini, minute droplets of brown, resinous material are found 
clinging to the hyphae during active growth. Though not all isolates of this 
taxon show these droplets, their occurrence may be considered characteristic 
of American S. pini, for neither P. duplex nor European S. pini is known to 
produce them, though patches or spots of brown may develop in all three. 

As growth continues, European S. Pini takes on a mealy or farinose appear- 
ance due to minute flecks of compact mycelium dotted over the mat. Similar 
flecking may occur sparsely in American S. pini, but here, whatever mycelium 
remains aerial as the culture develops becomes loose cottony (Fig. 21-C). In 
European S. pini (Fig. 21-A) and in P. duplex (Fig. 21-B), however, much of 
the aerial mycelium typically becomes concentrated into raised tufts or clumps 
or balls of hyphae, varying in size, distribution, and number, usually large 
and prominent in P. duplex, apparently smaller in European S. pini. It must 
be emphasized at this point that only two isolates of the latter have been 
studied thoroughly: we have, therefore, no information on its potential 
variability. 

American S. pini differs from the other two taxa also in always producing 
some brown coloring within the agar, so that the reverse is characteristically 
colored. The color produced by P. duplex and European S. pini seems to be 
largely in the mycelium, the reverse remaining unchanged or, in P. duplex, 
becoming dotted or patched with brown. 

An almost infallible diagnostic character, when it is present, is the “dried 
coconut” odor referred to by Nobles (1956) as occurring in the cultures of 
most isolates of American S. pint. It will remain for future studies to reveal the 
possible significance of the faint suggestion ol spearmint odor we have noted 
in cultures of European 5. pint. Those of P. duplex are consistently odorless. 

From this, it appears possible, with a large number of isolates, to separate 
cultures of American 5. pini from the other two taxa on the basis of these 
differences in gross appearance and odor. But so far, European S. pini and 
P. duplex seem to be inseparable. 


Hyphae (Figs. 22, 23) 

'The first character to be observed when examination is made of a crushed 
mount of the mycelium taken from a culture of P. duplex is the arrangement 
of the hyphae. By about 10 days after inoculation, the individual hyphae consis- 
tently become aggregated into strands that branch and anastomose to form a 
mesh-like arrangement (Figs. 22; 23-B-3). This meshwork is also found, but 
is less pronounced, in European S. pini, but it is not known in American 5. 
pini: another cultural character that supports our genetic evidence. 
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Fic. 23. Mycelium from cultures. A. European Stereum pini (Peniophora pini subsp. 
pint): А-1 from DAOM 53381 and 53382; A-2 to -5 from DAOM 53381. B. P. duplex 
CP. pini subsp. duplex): B-1 from DAOM 31790; B-2 from DAOM 53383; B-4, -6, and -7, 
from DAOM 31784; B-5 from DAOM 53384; B-3, rough sketch of hyphal network photo- 
graphed in Fig. 22. C. American S. pini (P. pseudo-pini): C-1 to -3 from DAOM 31218; 
C-4 from DAOM 31214; C-5 and -8 from DAOM 31793; C-6 from DAOM 21017; C-7 


fron DAOM 30124, 
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When young, actively growing cultures, not yet covering the petri plate, 
are examined microscopically, many of the aerial hyphae in all three taxa 
are seen to end in a cluster of short branches. And it 15 found that, though 
branches of the same type may occur in all three, there is a type characteristic 
of, but not invariably found in P. duplex and European S. pini. These 
branches (Figs. 23-A-2, -B-2) are very slender (as narrow as 0.8 u in diameter), 
tapering gradually to a fine, needle-like point, and produced so profusely 
in their clusters that details of individual hyphae may be difficult to distinguish. 
'The other type of branch that is found in clusters on the aerial hyphae of 
young cultures of all three taxa, and illustrated for American S. pini (Fig. 
23-C-2), is not so narrow (not less than 1.6 и diameter) and is more blunt, 
though it may taper at the extreme tip. The clusters of very fine branches 
may, therefore, be of diagnostic assistance, their presence in a culture ruling 
out the possibility that it is an isolate of American S. Pini; but their absence 
is of no diagnostic value. 


Gloeocystidia (Fig. 24) 

What we are accustomed to calling gloeocystidia in cultures (i.e. structures 
with oily to granular or opaque contents) appear in non-fruiting cultures of 
these taxa in varying shapes and numbers. 

American S. pini (Fig. 24-C) is characterized by the consistent presence 
of gloeocystidia of hyphal diameter (Fig. 24-C-1), that is, ends of hyphae 
distinguished from normal hyphae only by their gloeocystidiate contents. 
These are present throughout the non-fruiting mat, along with somewhat 
broader, also hyphal, gloeocystidia (Fig. 24-C-2, -4), as well as the occasional 
irregular to globoid structure (Fig. 24-C-3, -5). P. duplex does not always 
produce gloeocystidia, and when it does (Fig. 24-B), they are typically 
broader than the diameter of a hypha, and are more usually found in the 
tufts where the culture may be preparing to fruit than in the appressed 
mycelium. European S. pini (Fig. 24-A) resembles American S. pini in that 
gloeocystidia occur throughout the mycelium more general than in P. 
duplex, and that those of hyphal diameter may be produced as well as gloeo- 
cystidia of broader diameter and irregular shape, though the former more 
rarely than in American S. pini. But the European taxon differs from the two 
American taxa in that its gloeocystidia that are produced in the appressed 
mycelium may be either negative or positive in sulphuric-benzaldehyde, 
whereas in P. duplex only an occasional gloeocystidium, and that only from a 
tuft, reacts positively, while there is no reaction to this reagent in non-fruiting 
cultures of American S. pini. 

Using gloeocystidia alone, we may have characteristics on which to separate 
the three taxa involved here: the presence of numerous hyphal gloeocystidia, 
accompanied or not by other types, and none sulphuric-benzaldehyde-positive, 
points to American S. pini; the presence, in the appressed mycelium, ot at 
least some gloeocystidia that are positive in sulphuric-benzaldehyde, suggests 
European S. pini; and the rarity of gloeocystidia anywhere except in the tufts 
of mycelium indicates P. duplex. 
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Fic. 24. Glococystidia from cultures. A. European Stereum pini (Peniophora pini subsp. 
pint) from DAOM 53381 and 53382. B. P. duplex (P. pini subsp. duplex): B-1 and -2 from 
DAOM 31785; B-3 to -5 from DAOM 31792. C. American S. pini (P. pseudo-pini): C-1 
iroi DAOM 31215; C-2 from DAOM 31214; C-3 from DAOM 31793; C-4 and -5 from 
DAOM 21017. 


Conclusions 


This rather lengthy discussion has been an attempt to show that we are 
dealing here with three taxa that are so close in morphology that all characters 
overlap, and yet whose fruit bodies in nature are identifiable as one or other 
of the three, and whose cultures can be divided at least into the two groups 
that coincide with the intersterile and partially intrafertile groups of our 
interfertility studies. 
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American S. pini is different: it does not mate with either European S. pini 
or P. duplex; it is morphologically distinguishable both in culture and in 
nature. To maintain it as conspecific with European .$. pini would be to 
ignore both genetic and morphological evidence. And yet, to suggest that its 
relationship to P. duplex and European S. pimi is no closer than to other 
species of the same genus is to disregard the numerous similarities in structure 
among the three. 

P. duplex and European S. pini are, as far as we have been able to judge, 
amply distinct in nature, but barely separable in non-fruiting culture. Further- 
more, they have shown clear evidence of a capacity to unite their hyphae in a 
dicaryon mycelium. They are certainly more closely related to each other 
than either is to American S. pini. Rogers and Jackson's (1943) suggestion 
that P. duplex might be “а growth phase or variety of S. pini" has been 
corroborated, though not quite as they anticipated. 

This we can say in spite of our obvious ignorance of the circumscription 
of the European taxon, and in spite of the possibility that more than one such 
taxon occurs in Eurasia, or that "European 5. pini” occurs in North America. 
Boidin's promised paper on the species in Europe may solve both of the first 
two questions, and further study of additional collections here will help settle 
the third. Meanwhile we feel that our limited data do provide some clarification 
of the problem as we know it today. 

Since our classification should reflect both the closeness in morphology of 
these three and the genetic and geographic barriers between them, this 
seems to us to be the logical place for the use of the "aggregate species", as the 
term has been used by, for example, Valentine and Lóve (1958) and Manton 
(1958): S. pind aggregate is a distinct morphological grouping, within which a 
finer delimitation is possible. On the basis of both morphology and inter- 
sterility, American S. pini becomes a separate species. Because of the retention 
of some capacity for interfertility, P. duplex and European S. pini are together 
regarded as a second species, but their morphological differences and geographic 
disjunction require their classification as separate subspecies. 

Finally, a decision must be made regarding the genus. Аз has already been 
mentioned here and elsewhere by many authors, S. rufum and S. pini are not 
related to the genus Stereum as typified by S. hirsutum but they are closely 
related to each other and to the genus Peniophora s. str. Eriksson has separated 
these two species from the genus Peniophora on the basis of gelatinized hyphae 
and colorless spore print. To Boidin (1956 etc.) and to us, the spore prints 
of these two taxa deviate as much from the colorless as do the prints of some 
of the other species of the genus. The hyphae are different from those in 
most members of the Coloratae, but the difference hardly seems to us to be of 
generic consequence when so many other characters tie these species to the 
group (cf. Nobles 1956, p. 104: “Тһе cultural characters of [American] Stereum 
pint... , Peniophora septentrionalis Laurila, and an unidentified species 
occurring on pine [P. duplex] are so similar as to make identification extremely 
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difficult"). What Eriksson would choose to treat as a suprageneric link (Sterel- 
lum as a ‘satellite’ genus to Peniophora) we prefer to regard as a subgeneric 
bond. 

As we know it at the monent, the subgenus includes P. pini aggr., i.e. 
P. pini (Schleich. ex Fr.) Boid. subsp. pin, P. pini subsp. duplex (Burt) stat. 
nov., and P. pseudo-pini nom. nov. (for American S. pint, i.e. Phlebia cervina 
Overh., non Peniophora cervina (Thüm.) Höhn. & Litsch.); and P. rufa (Fr.) 
Boid. It might therefore be called the subgenus Sterellum (Karst.). However, 
it is possible that P. quercina, P. suecica, and Р. septentrionalis may find 
their place in the same subgenus, which would then automatically be referred 
to as subgenus Peniophora because it included P. quercina, type species of the 
genus. Until such time as a thorough study of these other species clarifies 
this point, we shall leave the subgenus unnamed. 


Key to Fruit Bodies of the Species of Peniophora s. str. 


(based on Eriksson 1950; Nobles 1956; Boidin 19585, and [1959]; and 


present study) 


1. Basidiospores ellipsoid, ratio of length to width equal to, or less than, 2.5 to 1.......... 
"Ac EE EU TOME ЫЛЫЫ АД P. lilacea group, P. incarnata gp. 
1. Basidiospores cylindrical, ratio of length to width equal to, or greater than, 2.5 to 1 
2. Consistently with dendrohyphidia, hyaline or brown, entering hymenium or at 
least subhymenium................ P. lycii gp., P. polygonia gp., P. versiformis gp. 
2. Lacking true dendrohyphidia, though possibly possessing some brown-walled 
hyphae with a sparse dichotomy of tips....... ccce eee 
3. Distinct basal layer lacking in fruit body or, if present, composed wholly of brown- 
walled, densely cemented hyphae............. 0.0.2 e cece cette eee nes 
ЕОР P. cinerea, P. junipericola, P. limitata, P. nuda, Р. piceae, P. pithya, P. rufo- 
marginala, Р. separans, P. violaceo-livida 
3. Distinct basal layer present in fruit body, usually relatively horizontal, largely un- 
pigmented except for brown zones; subicular hyphae relatively loose, though possibly 
appearing as if embedded in a hyaline Mat soos eed eere v pe Ee КЛЫ Wd Жл : 
4. Considered restricted to wood of deciduous trees...... P. quercina, P. rufa, P. suecica 
4. Considered restricted to wood of coniferous {геес............................ 
5. Gloeocystidia (usually sulphuric-benzaldehyde-positive) elongate, typically equal to 
or exceeding 7 to 1 in ratio of length to width, regularly arranged in hymenium but 
originating well below it; always accompanied, in hymenium just behind margin, by 
emergent cystidia with coarsely encrusted apices 7.5 p wide and with basal walls 
heavily thickened..... ies eiie mre reet dera yeaa n P. septentrionalis 
5. Gloeocystidia broader in relation to their length, rarely approaching or exceeding 7 to 1 
in ratio of length to width; if such slender gloeocystidia present, cystidia in young 
hymenium less coarsely encrusted, narrower, and with basal walls little thickened...... 
ары A E a Ad sd cdd him ныны нере: ы dosis Au tad е rhe Et E ARI de P. pini aggr. 6 
6. Individual brown-walled hyphae traversing hyaline areas of subiculum or sub- 
hymenium, with brown-walled tips (swollen, contracted, or dichotomously 


branched) in subhymenium or entering hymenium........ Mee DUE LU 7 
6. Such hyphae and tips, if at all present, associated only with browned zone or 
атаа edes e Екы инки d aU NR rot vla a eee det. tn ee uu aei Harare nee 8 


7. Radial section with distinct subiculum of parallel horizontal hyphae; these frequently 
appearing as if embedded in a matrix, their diameter rarely exceeding 7 p, with walls 
only slightly thickened or swollen to as much as 3 и in width, usually smooth, some- 
times eroded, or cross-striate or гоирһепей........................ P. pseudo- -pini 

7. Radial section with distinct subiculum, but of mainly interwoven rather than parallel 
hyphae; these separable, brittle, in diameter frequently exceeding 7 u, with walls 
typically greatly swollen, sometimes to as much as 4.5 u in width, often uneven in out- 
line, eroded or сгозз-5їг1аїе.................................... P. pini subsp. pint 

8. In distinctly radial sections, vesiculose gloeocystidia (2 to 1 in ratio of length of 
swollen part to its width, width exceeding 12 4) rare in any one mount, totally 
absent from most such mounts........ eee eee P. pini subsp. duplex 

8. Vesiculose gloeocystidia (as above) numerous to few but consistently present in 
almost all such mounts (except perhaps in fruit bodies where brown-walled 
hyphae ргейотіпаїе)............... eee кынк к кы emnt 
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Key to Non-fruiting Cultures of Conifer-rotting Species of 
Peniophora s.str. 


(based on information from Nobles 1956, and present study) 


1. Mycelium composed of hyphae with thin or slightly thickened walls, none surrounded 


by a gelatinous:sheàth........: ceu eee pe secret Ne exeo Rr ЕЕ reU S RE eg T 2 

1. Mycelium composed of hyphae with thin or thickened walls, among them some sur- 
rounded by a gelatinous 5һеа{һ................................ P. pint ager, 4 

2. Hyphae simple-septate, except for rare single clamp connections in the advancing 
ZONE noventa erdt ЛКК ОРЕКЕ gh SoS SE e a КУО EN Gd P. separans 


2. Hyphae пойозе-вер{а{е.................................................. 

3. Gloeocystidia numerous; prong-like branches on narrow hyphae in newer growth, tips 
coiling to form mass in which hyphal walls indistinct; odor lacking or slight, sweet 
ы а ERUNT P. septentrionalis 

3. Gloeocystidia present only in cultures at least 6 weeks old; prong-like branches lacking; 
strong ioódoform =O OF a uiv ырдык йалын оН Won US dert Torta CE P. pithya 

4. Mat lacking raised cottony tufts; mycelium frequently flecked with clinging 
brown resinous droplets; reverse browned; meshwork of hyphae lacking; gloeocys- 
tidia sulphuric-benzaldehyde-negative, those of hyphal diameter always present; 
odor of dried coconut usually Чїзї{їпєї........................... P. pseudo-pini 

4, Mat more or less pronouncedly tufted; droplets of brown resinous material 
lacking; reverse unchanged or brown-spotted or -patched; hyphae aggregated 
into more or less pronounced strands forming meshwork; gloeocystidia negative 
or positive in sulphuric-benzaldehyde, those of hyphal diameter rare or absent; 
odor lacking or faintly зреагптїїп{-ШКе............................ P. рий 5 

5. Hyphal meshwork present but not pronounced; gloeocystidia rare to numerous 
throughout, sulphuric-benzaldehyde-negative or -positive wherever found; odor 
sometimes faintly $реагтїпї-ПКе.............................. P. pini subsp. pini 

5. Hyphal meshwork distinct; gloeocystidia lacking or rare, more frequently found in 
tufts, usually negative in sulphuric-benzaldehyde, occasionally positive in tufts; odor 
lackinge eoe rei Peli le oh ev eR Ere e P Mabe SET P. pini subsp. duplex 


Descriptions 


Peniophora pini aggr. 


SPOROCARPS 

Fruir BODIES (Fig. 6) discretely orbicular to confluent to effused; smooth or distinctly 
umbonate at one or several points to cerebrally convolute, flat, or raised or reflexed in age. 
Coron variable, from pale cream or clay or flesh to tan, rosy brown or dark brown, to dusky or 
brownish purple; concolorous throughout or distinctly darker centrally, especially at umbos, 
edge abruptly or only gradually lighter. Actively growing MARGIN (Fig. 7) fimbriate, frequently 
white, appressed or slightly raised; mature margin fingered or entire, appressed or free. SuR- 
FACE usually smooth pruinose. TEXTURE papery or ceraceous or indurated or tough-coriaceous. 

In SECTION, entirely colorless or browned in zones (а) in the basal part of the subiculum or 
(6) from the transition area halfway or fully into the hymenium or in patches throughout the 
context, browning due either to a deposit between hyphae or an impregnation of the walls or 
cytoplasmic content of the hyphae. Сохтехт (Figs. 8-10) composed of a subiculum of more or 
less horizontal, parallel or intertwined hyphae, a transition area of oblique hyphae turning 
erect, and an erect subhymenium and hymenium; depth (less hymenium) 50-400 д. Apparent 
matrix present or absent. 

HvrnBaz (Figs. 14, 19) 3-11 u in diam., with wall thin, emphasized (i.e. up to 1 иіп diam.) 
or thickened to as much as 4.5 и; clearly nodose-septate throughout. Most hyphae with 
hyaline content and walls, except in darker-colored areas or fructifications where brown-walled 
or resin-filled hyphae predominate. Brown-walled hyphae (Figs. 15, 18) sometimes giving 
rise directly to cystidia or gloeocystidia, or ending in the subhymenium or hymenium in 
swollen, attenuate, or contorted tips, occasionally branching dichotomously some distance 
from a septum. 

GLorocvsTrIDIA (Figs. 11, 12, 20) varying from rare to very abundant; weakly to, usually, 
strongly blue-black in sulphuric-benzaldehyde, some browning or filled with brownish resinous 
content that does not react to this reagent (in dried specimens); observed throughout, from 
subiculum to hymenium; very variable in shape, whether newly formed (Fig. 20-A-1 to -4, 
-B-3) or mature: hyphal, elongate flexuous (Fig. 12-C), subfusoid (Figs. 12-A; 20-A-5, -C-1, 
-4), subcylindrical (Fig. 20-A-6, -B-1, -2, -4, -5), subconical (Figs. 12-B; 20-B-6), irregularly or 
one-sidely spindle-shaped (Fig. 20-B-7,-C-6, -7), or strongly vesiculose to globoid, with or 
without stalk or rostrum; variable also in size, in length from 12 to 100 и, in width from 5 to 
27 u; wall thin or thickened, sometimes swollen to as much as 3.5 и, usually colorless but 
sometimes yellowed or browned. 
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Cystipia (Figs. 13, 17) rare to abundant, projecting or embedded, sometimes deep in 
subiculum; when young, thin-walled, typically subfusiform or subconical in shape (not positive 
in sulphuric-benzaldehyde); when mature, wall of stalk thin (Figs. 13-A; 17-À), emphasized 
(Figs. 13-B; 17-B-1), or thickened (Figs. 13-C; 17-C-2, -3), apex coarsely encrusted or lightly 
scattered with crystals; total length from 15 to 60 и; crystalline apex 7—50 џ in length, 5-15 и 
in diameter. Crystalline masses sometimes scattered along longer or broader structures in the 
subiculum and subhymenium, but not as cystidial apices. 

BasipiA (Fig. 16-B) long, flexuous-clavate, ca. 4.5~7 u broad at the apex, with four slender, 
arched sterigmato. Basiprosporres (Fig. 16) cylindrical, straight to almost reniform, 

5.0-)6-8.5(-9) X (1.7~)2-2.8(-3.3) u. 


Hosts 
Pinus spp. (rarely other conifers); usually attached dead branches or dead saplings. 


DISTRIBUTION 

Reported throughout Europe and into Siberia and Mongolia (Secretan, Myc. Suisse 3: 
199. 1833; Streinz, Nomencl. fung. p. 605. 1862; Fries, Hym. Europ. p. 643. 1874; Karsten, 
Myc. Fenn. 3: 309. 1876; Rabenhorst, Krypt. Fl. 1 (1): 341. 1884; Quélet, Ench. Fung. p. 
206. 1886, and Fl. Myc. Fr. p. 13. 1888; Saccardo, Syll. Fung. 6: 574. 1888; Britzelmayr, Hym. 
Sudbayern 10: 220. 1894; Bresadola, Atti Accad. Sc. Lett. Arti Ag. Revereto III, 3: 107. 1897, 
and Ann. Myc. 1: 92. 1903; Hóhnel & Litschauer, Wiesner-Festschr. p. 59. 1908; Smith, Syn. 
Br. Basids. p. 406. 1908; Herter, Pilze Krypt. Mark Brand. 6 (1): 126. 1910; Oudemans, En. 
Syst. Fung. 1. 1919; Bourdot & Galzin, Bull. Soc. Myc. Fr. 37: 120. 1921, and Hym. de Fr. p. 
379. [1928]; Rea, Brit. Basids. p. 666. 1922; Pilát, Mykologia 3: p. 6 (of reprint). 1926, and 
Hedwigia, 70: 85. 1930, and Bull. Trim. Soc. Myc. Fr. 49: 324. [1934]; Donk, Nederl. Kruidk. 
Archief. 1930: 80. 1930; Lindau & Ulbrich, Die hóhern pilze, p. 118. 1928; Jørstad, Kgl. 
Norske Vid. Selsk. Skrif. 1936 (10): 13. 1937; Skovsted, Compt. rend. trav. Lab. Carlsberg 
Ser. Phys. 25: 407. 1956; Eriksson, Symb. Bot. Upsal. 16 (1): 119. 1958; and others); and in 
temperate North America (Burt, Missouri Bot. Gard. Ann. 7: 123. 1920; Overholts, Bull. Torr. 
Bot. Club. 66: 531. 1939; Nobles, Can. J. Botany, 34: 119. 1956; and others), and in Eastern 
U.S.A. under P. duplex (Burt, Missouri Bot. Gard. Ann. 12: 298. [1926]) and under Corticium 
overholtsii (Burt, Missouri Bot. Gard. Ann. 13: 245. 1926; Overholts, Mycologia 21: 281. 1929). 


Peniophora pini (Schleich. ex Fr.) Boidin subsp. pini (А in Figs. 6-24) 
Thelephora pint Schleich. ex Fr. Syst. Myc. 1: 443. 1821. 
Stereum pint (Schleich. ex Fr.) Fr. Epicr. p. 553. 1838. 
Xerocarpus pini (Schleich. ex Fr.) Karst. Bidr. Kann. Finl. Natur. Folk, 37: 135. 1882.. 
Sterellum pini (Schleich. ex Fr.) Karst. ibid. 48: 405. 1889. 
Peniophora pini (Schleich. ex Fr.) Boid. Rev. Myc. 21: 123. 1956. 


SPOROCARPS (А in Figs. 6-20) 

Fruit BoprES (Figs. 6-A, 7-A) discretely orbicular to confluent, to somewhat effused; 
smooth or irregularly tuberculate to cerebrally convolute, frequently raised or reflexed in age. 
CoLoR variable, “first reddish, then blueish grey or almost blue-black when fresh, when dry 
pure grey or with a tint of violet, when old becoming brown” (Eriksson 1958). “Sterile 
MARGIN first distinct, white or pale rose, at last disappearing (when the radial growth has 
ceased)" (Eriksson 1958). SuRFACE more or less pruinose. TEXTURE ceraceous to indurated 
and crumbly. 

In SECTION, as described for the aggr. CoxTExT (A in Figs. 8-10) composed of a pronounced 
subiculum, more or less horizontal, of intertwined, rarely clearly parallel hyphae changing 
almost indistinguishably iuto the transition area leadiug to the erect subhymenium and 
hymenium; depth (less hymenium) ca. 250 to (?) 400 д. 

НҮРНАЕ (Figs. 14-A, 19-A) separable, brittle, not embedded in a matrix; 4-11 y in diameter, 
with walls of all hyphae usually thickened, typically swollen, frequently to as much as 4.5 u 
in width; outline firm, or unevenly eroded, or cross-striate. Most hyphae with hyaline walls, 
except in dark zones where entire thickness of wall may be browned, or only outer layer. 
Swollen, attenuate, contorted, or dichotomously branched tips of brown-walled hyphae 
(Figs. 15-A, 18-A) sometimes frequent in subhymenium or hymenium. 

GLOEOCYSTIDIA (А in Figs. 11, 12, 20) generally abundant, most regularly present in upper 
subicular, transition, and subhymenial areas; variable in shape (as described for aggr.) but 
typically strongly vesiculose to globoid (Figs. 11-A; 20-A-7, -8) with or without a narrowed 
stalk and hyphal rostrum; full length as much as 70 и, expanded portion varying in length 
from 17 to 55 u, in width from 7 to 27 и. 

Cystipia (Figs. 13-A, 17-A) abundant to rare; wall of stall rarely thickened to any extent; 
full length as much as 35 И; apex a crystal-encrusted cap, 7-12 X 5-7 и. 

ВАЅІЮІА flexuous-clavate, са. 5-6 и broad at the apex. BastprosporEs (Fig. 16-A) cylin- 
drical, straight to almost reniform, 6.5-8.8 X 2-3 и. 


WERESUB AND GIBSON: STEREUM PINI 861 


HosTs 
Pinus spp., mainly, though other conifers reported: on fallen or dead still-attached branches, 
or trunk. 


DISTRIBUTION 
Cf. above, the Eurasian references under P. pini aggr.: Britain, through continental Europe 
and into Siberia, as far east as Minusinsk and Mongolia. 


SPECIMENS EXAMINED 
Czechoslovakia: on Pinus uncinatus, Sobéslav-Blata, April 4, 1953, F. Kotlaba (Czech. 
Union Dept. Agric. 40949)—TRTC. 

France: on Pinus sylvestris, Rhóne, June 15, 1959, J. Boidin (LY 3181)—DAOM 53382. 

Sweden: on unnamed pine: Danmark Parish, May 4, 1933, S. Lundell (ex Fl. Suec.) — TR TC; 
on Pinus sylvestris: O. Karup Parish, June 17, 1947, J. Eriksson (1749—ex Fung. 
Suec.)— DÀOM 31310 and TRTC; Stockholm, March 12, 1905, L. Romell (1121— 
ex S)—TRTC; Värnamo, Sept. 11, 1958, B. Eriksson —DAOM 53361. 


CULTURES 
KEY PATTERN:22111222222 (Ain Figs. 21-24) 


GROWTH CHARACTERS 

RATE OF GROWTH moderately rapid, plates covered in 3 weeks (8.3-8.7 cm at 2 weeks). 
ADVANCING ZONE even, appressed. Mar (Fig. 21-А) appressed, white, nearly translucent, at 
first densely flecked around the inoculum with slightly raised, small, loosely arranged cottony 
tufts in newest part, later the flecks developing into small tufts, slightly raised, compactly 
cottony, becoming more numerous as the culture grows until they begin to coalesce in the 
oldest part; cottony-felty mycelium growing on side of plate as a ring-like mass protruding 
slightly inwards and most abundant above inoculum, tinged with pale brown (7.5 YR 6/6) 
in several places. REVERSE unchanged. Faint fragrant ODOR suggesting spearmint. 


HYPHAL CHARACTERS 

ADVANCING ZONE: hyphae (Fig. 23-A-1) hyaline, nodose-septate, 2.4-5.6 и in diameter, 
with groups of short branches frequently found at the ends of hyphae. AERIAL MYCELIUM: (a) 
hyphae as in the advancing zone, soon developing narrow, frequently branched hyphal ends 
(Fig. 23-A-2) about 1.0 и diameter, tapering to a fine point; (b) as the culture matures, thin- 
walled hyphae developing thickened walls (Fig. 23-A-3), these eventually gelatinizing iuto a 
thick outer sheath leaving only a narrow staining lunien, rarely roughened or frayed as though 
the outer surface of the wall had broken down; hyphae becoming cemented into strands to a 
certain degree (though less decidedly than in subsp. duplex, cf. below) forming an indistinct 
branching and anastomosing NETWORK; (c) numerous minute coiled tips (Fig. 23-A-4) present, 
the details indistinct; (d) occasional single strands of hyphae (Fig. 23-A-5) distinct because of 
their diameter (up to 7.2 и), which is somewhat greater than that of the other hyphae, as well 
as their firmly thickened walls aud infrequent branches aud septation; (e) GLOEOCYSTIDIA 
(Fig. 24-A) numerous to infrequent, varied in shape, some plates producing many which are 
elongate (Fig. 24-A-1, -2), apparently formed when a hyphal tip or segment becomes oil-filled, 
rarely as narrow (1.6-3 и) as іп Р. pseudo-pini, usually enlarged to a diameter of 3.2-6.4 и, 
and up to 160 џ in length, or irregular in shape, or spathulate, broadly elongate (Fig. 24-A-3, 
-4), 19.2-48.0 u in length, 6.4-11.2 и in diameter; positive or negative in sulphuric-benz- 
aldehyde. 


CULTURES EXAMINED (from fruit bodies) 
France: on Pinus sylvestris, Rhône (LY 3181)—DAOM 53382. 
Sweden: on P. sylvestris, Virnamo—DAOM 53341. 


Peniophora pini subsp. duplex (Burt) stat. nov. (B in Figs. 6-24) 


Peniophora duplex Burt, Missouri Bot. Gard. Ann. 12: 298. [1926]. (1!) 
Corticium overholtsit Burt, ibid. 13: 245. 1926. (1!) (synonymy established by Rogers and 
Jackson, Farlowia 1: 296. 1943). 


SPOROCARPS (B in Figs. 6-20) 

Fruit BODIES (Fig. 6-B) discretely orbicular to broadly effused; typically smooth to oc- 
casionally umbonate or irregularly tuberculate; usually appressed; rarely slightly reflexed. 
CoLoR variable but generally paler than other members of the aggr., white to cream to clay to 
flesh or grey, to greyish lavender or rosy brown; usually almost concolorous, only gradually 
fading outward, rarely with an abruptly lighter margin. Мавсім (Fig. 7-B) of actively growing 
fructification typically white fimbriate, sometimes on radial fingering; in age, vernicose and 
more or less entire; usually appressed at least basally, sometimes shelled away from substrate. 
SuRrFACE more or less pruinose, usually smooth, sometimes spongy just behind edge, oc- 
casionally so throughout. TEXTURE soft-ceraceous to papery-crustose. 
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In SECTION entirely colorless or browned in patches or zones. CONTEXT (B in Figs. 8-10) 
composed of a pronounced horizontal subiculum of clearly parallel hyphae seen most distinctly 
in true radial section, a more or less abrupt transition area of oblique hyphae turning into an 
erect subhymenium and hymenium; depth (less hymenium) relatively shallow, only rarely 
exceeding 150 д. 

HvrHaE (Figs. 14-B, 19-B) 3-5.5 u in diameter (though occasionally up to 7.2 и broad in 
subiculum) with walls thin or only slightly thickened, or swollen to as much as 2.5 u; oc- 
casionally some basal hyphae of subiculum with eroded or cross-striate walls; matrix in which 
subicular hyphae seem to be embedded more or less obvious. Most hyphae with hyaline walls 
except in dark-colored patches (bracketed in Fig. 15-B) where browning, typically due pri- 
marily to resinous material being deposited between the hyphae or penetrating the protoplast, 
may also color walls and hyphal tips individually, but only in close association with a generalized 
zone or patch of brown. 

GLOoEOCYSTIDIA,(B in Figs. 11, 12, 20) rare to abundant, predominantly in the transition, 
subhymenial, and hymenial areas; variable in shape (as described for the aggr.) but most 
typically elongate (Fig. 12-B; 20-B-1 to -6), flexuous, cylindrical, pyriform, or obpyriform, 
subconical or subfusoid; variable in size of expanded portion: in length 12.5-70(-100) x, in 
width 5.5—20 u, but when vesiculose in the ratio of less than 2 to 1, only occasionally over 12 u 
in diameter. 

Cystipia (Figs. 13-B, 17-B) rare to abundant; wall of stalk thin, emphasized or thickened, 
but very rarely to the point of capillarity of the lumen; full length as much as 50 u or more, 
though frequently shorter; crystal-encrusted apex 7.5—30 X 4-10.5 u. 

BasiD1A (Fig. 16-B) flexuous clavate, ca. 4.5-7 u broad at the apex. BaAsrDrosrPonzs (Fig. 
16-B) cylindrical. straight to almost reniform, (5—) 6-7.8 (-9) X (1.7-) 2.2 -2.8(-3.3) д. 


Hosts 
Pinus spp 


DISTRIBUTION 
North America: from Ontario, south along the east coast of the United States, as far south as 
Florida State. 


SPECIMENS EXAMINED | 
Ontario: on Pinus banksiana, Petawawa: Sept. 19, 1955: S. Gibson—DAOM 31784; 31785; 
31787; 31788; 31789; 31790; M. K. Nobles—DAOM 31786; 31791; on P. resinosa, 
Petawawa, Sept. 19, 1955, M.K.N.—DAOM 31792; on P. sylvestris, Simcoe Co., 
June 6, 1953, R. F. Cain—-DAOM 30466-B. 
Connecticut: on P. rigida, Windsor, Sept. 2, 1935, Н. G. Eeno (А.Р. 81246)—TR TC. 
Florida: on Pinus sp., Gainesville, Nov. 1, 1932, W. A. Murrill ( F. 18605)—TRTC. 
Georgia: on P. taeda, Athens, Nov. 18, 1938, G. E. Thompson (1264)—TRTC. 
Maryland: on P. virginiana; Anne Arundel Co., Aug. 15, 1937, J. A. Stevenson (BPI 71189) 
—TRTC. 
Massachusetts: on P. sylvestris, Hamilton, Oct. 4, 1940, D. H. Linder and D. P. Rogers 
(D.P.R. 3177)—TRTC; on P. rigida: Wakeby, March 16, 1927, R. C. Hall 
(Overh. 10608; BPI 16995)—PAC; Pembroke, June 6, 1937, D.H.L.— 
ТТС; on P. ponderosa: Hamilton: Sept. 7, 1928, J. R. Hansbrough 
(F.P. 84038)—DAOM 31311 and TRTC; July 26, 1928, P. Spaulding 
(Е.Р. 81133)—TRTC; Petersham, Aug. 10, 1928, J.R.H. (F.P. 82464)— 
DAOM 31312 and TRTC; on P. strobus, Hamilton, July 18, 1937-a-1, 
H. S. Jackson—TRTC. 
New Jersey: on Pinus sp., Whitesville, Sept. 12, 1995, C. L. Shear (BPI 71146)—TRTC. 
New York: on P. austriaca (cult.), Shelter Island, Oct. 10, 1910, W. G. Farlow—FH-— 
type; on P. rigida, Glens Fall, Sept. 9, 1932, J.R.H. (F.P. 81143)—TRTC; on 
unnamed conifer: Pack Forest: Sept. 5, 1958, A. R. Slysh (597)—DAOM 53363; 
(611)—DAOM 53364. 
Pennsylvania: оп Р. rigida: Center Co., Oct. 5, 1918, L. О. Overholts (4656; MO 57155)— 
BPI and РАС (type of C. overholtsit); State College, May 14, 1933, W. L. 
White (1197) and P. D. Keener—TRTC; Huntington Co.: Feb. 24, 1934, 
A. P. Kelley and W.L.W. (1277)—TRTC; May 5, 1935, W.L.W. (1654)— 
'TRTC; Aug. 15, 1934, L.O.O. (17601)—TR TC; Clinton Co.: May 13, 1931, 
I. Mounce and L.O.O. (13901)—-TRTC; May 3, 1931, L.O.O. and I.M.— 
DAOM Ё1699 and TRTC; on P. strobus: Huntington Co.: Oct.18 (192), 1931, 
L.O.O. (13788)-—-DAOM F3802 and TRTC; Sept. 18, 1932, W.L.W. (Overh. 
14800-A)—DAOM Е2588-4 and TRTC; on P. sylvestris, Greenwood 
Furnace, Nov. 26, 1927, P.S. and L.O.O. (10754)-—DAOM 31313 and TRTC; 
on Р. virginiana, Huntington Co., Dec. 2, 1928, L.O.O. (11363)—TRTC and 
PAC; ^ — m 
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CULTURES ` 
KEY PATTERN:22111222 (1,2) 2 (1,2) (B in Figs. 21—24; Fig. 22) 


GROWTH CHARACTERS 

RATE OF GROWTH rapid to moderately rapid, plates covered m 2 to 3 weeks. ADVANCING 
ZONE even, slightly raised or, rarely, appressed. МАТ variable: forming either a thin, appressed, 
floccose-woolly mycelium that is patchy or indistinctly zonate, tinted reddish brown (7.5 YR 
4/8) from the color within the agar, the mycelium itself tinged brown (7.5 YR 6/6) in spots— 
OR growing into an appressed floccose-reticulate mycelium, i.e. mat forming a mesh-like 
pattern on the surface of the agar, or a thin parchment-like film; either type of mycelium 
usually covering entire surface of plate, or covering only older part while the newer mycelium 
remains woolly-felty. Most mats (Fig. 20-B) producing raised balls or tufts concentrated near 
the inoculum or scattered over the surface of the mat, furry or cottony or tufted, often tinged 
with pale or medium brown (7.5 YR 6/6; 10.0 YR 7/6—5/4); most mats with woolly to felty 
mycelium thin and scattered or in thick patches or tufts growing on the sides of the plates, 
often tinged the same brown color. REVERSE unchanged, or with scattered minute brown dots 
(7.5 YR 5/6), or tinted reddish brown (5.0 YR 6/8), or a patchy dark brown (2.5 YR 3/6) 
and reddish brown (10.0 R 4/6). Орок lacking. 


HYPHAL CHARACTERS 

ADVANCING ZONE: hyphae (Fig. 23-B-1) hyaline, thin-walled, nodose-septate, 2.4-4.8 ци 
diameter, soon becoming frequently brauched, the branches short and stubby and often 
tapered at the end. AERIAL MYCELIUM: (0) hyphae as in the advancing zone; (b) myriads of 
very narrow branches (Fig. 23- B-2), 0.8-1.6 д diameter, developing near the edge of the mat 
in most cases, tapered to a fine point, often disappearing as culture matures; (c) hyaline 
hyphae gradually losing contents, becoming non-staining and arranged in strands that usually 
form a distinct branching and anastomosing mesh-like NETWORK (Figs. 22; 23-B-3); (d) 
relatively broad straight hyphae (Fig. 23-B-6), up to 8.0 u diameter, scattered throughout the 
mat, developing only slightly thickened walls or walls so strongly thickened that only a capillary 
lumen remains, the inner thickening often very uneven ог wavy; (e) tips of branches losing 
contents and often forming a small tight coil (Fig. 23-B-5), the details not distinct; (f) mature 
hyphae acquiring slightly thickened refractive walls and often becoming gelatinously modified 
(Fig. 23-B-4), with an inner solid layer surrounded by a gelatinous sheath that causes their 
outline to be indistinct and that apparently cements them together into strands, rarely with 
the outer sheath roughened and frayed in appearance; (g) cLoEocvsriDIA (Fig. 24-B) lacking 
to infrequent, irregular in shape, or narrow and elongate, or, rarely, subglobose or broadly 
elongate; the latter type found exclusively in the tufts where the culture appears to be preparing 
to fruit, the other types also most frequently found in the tufts; 11.2-72.0 и in length, 
(3.2-) 5.6-12.8 u in diameter; negative in sulphuric-benzaldehyde except in some of the tufts 
where the culture may be attempting to fruit; (л) xNors (Fig. 23-B-7), when present, most 
numerous in raised tufts, formed by the tight coiling of one hyphal strand around another; (i) 
hyphal seginents observable, scattered through the mycelium, with dense, homogeneous 
content, yellow-oily in appearance. 


CULTURES EXAMINED (from fruit bodies) 

Ontario: Petawawa: on Pinus banksiana—DAOM 31784 to 31791 inclusive; on P. resinosa, 
DAOM 31792. 

New York: Pack Forest: on unnamed conifer—DAOM 53383; 53384. 


Peniophora pseudo-pini Weres. & Gibson nom. nov. (C in Figs. 6-24) 


Phlebia cervina Overholts, Mycologia, 22: 240. 1930. (!!) (non Peniophora cervina (Thiim.) 
Hóhn. & Litsch. K. Akad. Wiss. Wien Math.-Nat. Kl. Sitzungsb. 115 (1): 1584. 1906, 
quod est nomen nudum?) 

= Stereum pini sensu Auctt. Americanorum 


SPOROCARPS (C in Figs. 6-20) 

Fruir nopiES (Fig. 6-С) discretely orbicular to confluent to somewhat effused but not 
broadly so; typically distinctly umbonate at one or several points, to irregularly tuberculate 
to cerebrally convolute, frequently raised or reflexed in age. COLOR variable, cream or rose-tan 
or flesh, to rosy brown to brown, to dusky or brownish purple, generally darkest in color 
centrally, particularly at umbos, usually abruptly lighter toward edge; rarely concolorous 
throughout. MARGIN of actively growing fructification (Fig. 7-C) typically white fimbriate, 
often with pronounced radial fingering outward; in age, still fingered but lacking fimbriation, 
or subvernicose, or abruptly entire, raised or down- and in-curved. SURFACE more or less 
pruinose. TEXTURE soft-ceraceous to subindurated or tough. 

In SECTION, entirely colorless or browned as described for the aggregate. CONTEXT (C in Figs. 
8-10) depth (less hymenium) typically 175-350 u; SUBICULUM typically looking as if hyphae 
embedded in a matrix, composed of clearly parallel and mainly horizontal hyphae (in true 
radial section); TRANSITION AREA more or less gradual. 
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НҮРНАЕ (Figs. 14-C, 19-C) 3.5-7 и in diameter (occasionally up to 9.5 u broad), with walls 
only slightly thickened or swollen to as much as 3 д in width; subhymenial hyphae (Fig. 
19-C-3, -4) usually with walls considerably narrower than those of the subiculum (Fig. 19-C-5 
to -9) where hyphal outlines may become indefinite through gelatinization, erosion, or cross- 
striation. Most hyphae with hyaline walls except in darker-colored patches; but individual 
brown-walled hyphae traversing a predominantly hyaline area, with swollen, attenuate, or 
contorted or dichotomously branched tips in subhymenium or hymenium (Figs. 15-C, 18-C), 
when present, are strongly diagnostic of this taxon. 

GroEocvsriDIA (C in Figs. 11, 12, 20) generally abundant, but varying from rare to very 
numerous; observed throughout the context and in the hymenium, but typically and most 
regularly in the upper subicular, transition, and lower subhymenial areas; variable in shape 
(as described for P. pini aggr.), but most typically strongly vesiculose to globoid (Figs. 11-C; 
20-C-3, -5, -6), on narrowed stalk, with or without a hyphal rostrum; variable, also, in size of 
expanded portion: in length up to 50 u, though averaging ca. 25 u, in width as much as 20 pu 
or over, but generally 10-15 д. 

Cystipia (Figs. 13-C, 17-C) abundant to rare, projecting or not; when mature, wall of stalk 
thin, emphasized, or thickened, swollen sometimes to the point of capillarity of the lumen; 
where brown hyphae frequent, sometimes arising from these with brown stalks; full length 
as much as 60 и though frequently shorter, particularly in the hymenium; apex sometimes 
capped only with a scatter of crystals but characteristically heavily encrusted, from 8 X 5.5 u 
to as much as 40 X 15 yp. 


Basipia flexuous clavate, ca. 4.5-5.5 u broad at the apex. ВАЅІрІОЅРОКЕЅ (Fig. 16-C) 
cylindrical, straight to almost reniform, (5.5-) 6-7.2 (—7.7) X (1.7-) 2.2 (-2.5) u. 


Hosts 
Pinus spp. (rarely others conifers); usually attached dead branches or dead saplings. 


DISTRIBUTION 
Temperate North America. 


SPECIMENS EXAMINED 
Alberta: on Pinus contorta var. latifolia: Strachan, July 17, 1953, V. J. Nordin (A-53-31)— 
DAOM 30920; Water Valley, Aug. 27, 1953, M. K. Nobles and V.J.N. (Е.Р. 922)— 
DAOM 30521. 
British Columbia: on P. contorta: Quesnel: July 22, 1949, W. G. Ziller (DAVFP 5275)— 
DAOM 22719; (DAVEP 5225)—DAOM 30872; Summit L., Prince 
George, Sept. 1, 1950, W.G.Z. (ПАУЕР 6636)—DAOM 30873. 
Ontario: on coniferous twigs: Kindiogami L., July 25, 1950, D. A. Quirke (420)—DAOM 
52335; on unidentified pine; Constance Bay, June 10, 1933, T. W. Groves et al.— 
DAOM F2133; on Pinus strobus: Timagami: Sept. 1, 1935, L. O. Overholts— 
TRTC 8278; Aug. 2, 1937, Н. S. Jackson—TRTC 12156; July 28, 1938, К. F. 
Cain—TRTC 13819; E. Maple, Nov. 2, 1935, H.S.J.—TRTC 8279; М. Richmond 
Hill, May 16, 1937, H.S.J.—TRTC 11122; Algonquin Park: Sept. 13, 1939, 
R.F.C.—TRTC 14417; Aug. 24, 1939, R.F.C.—TRTC 14773; Simcoe Co., June 4, 
1951, R.F.C.—TRTC 23602 and DAOM 30239; Blakeney, July 29, 1952, M.K.N.— 
DAOM 30124; Petawawa, Aug. 19, 1951, B. W. Dance (24)—DAOM 31181; 
on P. sylvestris: Simcoe Co.: June 6, 1953, R.F.C.—DAOM 30466-4; TRTC 
24352; on P. banksiana: North Bay: Sept. 21, 1955: S. Gibson—DAOM 31793; 
31794; 31795; 31796; Petawawa, Sept. 9, 1939, H.S.J.—TRTC 14312; on P. 
resinosa, Simcoe Co., Oct. 16, 1951, R.F.C.—TRTC 23561 and DAOM 22982; on 
Abies balsamea, Pt. Alexander, Sept. 13, 1939, H.S.J.—TRTC 18059. 
Quebec: on Pinus strobus, Gatineau, July 26, 1931, H. T. Gussow—DAOM F2133. 
Massachusetts: on Pinus ponderosa, Ipswich, Jan. 31, 1929, W. H. Snell et al. (763) (Overh. 
11484)—PAC—type; on P. strobus: Milton, Nov. 30, 1935, D. H. Linder 
el al. (W. L. White 2191) (CUP 25045)—TRTC; Hamilton: July 18, 1937, 
G. D. Darker (6347)—TRTC; July 18, 1937-a-2, H.S.J.—TRTC; July 18, 
1937-50, H.S.].—— T RTC; on unidentified Pinus sp., Hamilton, July 18, 1937, 
H.S.J. and D.H.L.—TRTC. 
New York: on Pinus resinosa, Canadice L., Aug. 4, 1938, J. К. Hansbrough (F.P. 84856) 
(as Peniophora duplex)—TRTC. 
Pennsylvania: on Pinus strobus: State College, Aug. 27, 1933, W.L.W. (1238) and P. D. 
Keener—TRTC; Huntington Co., Sept. 18, 1932, W.L.W. (Overh. 14800-B) 
—TRTC, DAOM F5226 & F2588-B; Feb..19, 1933, L.O.O. (15493) and 
R. W. Davidson—DAOM F6572 and TRTC; June 12, 1938, L.O.O. (21143) 
—TRTC; July 10, 1932, W.L.W. (Overh. 14459)—TRTC, 


CULTURES 
KEY PATTERN:22111222 (12) 2 1 (C in Figs, 21-24) 


WERESUB AND GIBSON: STEREUM PINI 865 


GROWTH CHARACTERS 

RATE OF GROWTH moderately rapid, plates covered in 3 weeks, or occasionally in 2 weeks. 
ADVANCING ZONE even, slightly raised or, rarely, appressed. Mar white at first, frequently at 
2 weeks developing minute droplets of brown resinous material (7.5 YR 4/4) on the surface 
in small irregular areas or along short lines or on the surface of the mycelium growing against 
the side of the petri plate; after 3 or 4 weeks, mycelium itself becoming buff to medium brown 
(10.0 YR 7/6, 10.0 YR 5/4, 7.5 YR 5-6/6) in spots or patches, the color spreading somewhat 
as the culture matures, or at 6 weeks minute brown dots (7.5 YR 5/4) possibly spattered over 
surface. МАТ (Fig. 21-C) variable; slightly raised at first, then appressed, or collapsed ог 
appressed only in older mycelium; later cottony-floccose or woolly-floccose or abundantly 
loose cottony, often showing a somewhat reticulate arrangement of the hyphae producing a 
spongy appearance when the culture is young; thin and translucent or thick enough to be 
opaqne, rarely becoming densely farinaceous and sometimes developing patches where the 
aerial mycelium seems to be disappearing and leaving the agar bare, with suggestion of radi- 
ate striation occasionally noticeable; mycelium at first abundant, cottony or woolly, later felty 
and tinged with brown (7.5 YR 5/6), growing on sides of petri plates. REVERSE brown 
(2.5 YR 4/6) around edges or in patches or, frequently, speckled with minute brown dots (5.0 
YR 3/4; 2.5 YR 3/6). Opon of coconut distinct in some cultures, lacking in others. 


HYPHAL CHARACTERS 

ADVANCING ZONE: hyphae (Fig. 23-C-1) hyaline, nodose-septate, 3.2-4.8 u diameter. 
AERIAL MYCELIUM: (a) hyphae as in advancing zone, soon forming short branches (Fig. 23-C-2), 
stubby in appearance or with slightly tapered tips; (5) certain strands of hyphae standing out, 
relatively broad (Fig. 23-C-3), straight, infrequently septate or branched, eventually losing 
their cell contents and becoming slightly thick-walled, up to 6.4 u diameter; (c) thin-walled 
hyphae (Fig. 23-C-4) in some cultures ‘bumpy’ or irregular in outline; (d) brown-colored areas 
of mat containing many hyphae with yellowish brown contents, occasional segments becoming 
opaquely homogeneous, yellow oily; (e) in maturing, thin-walled hyphae acquiring slightly 
thickened walls (Fig. 23-C-5), often surrounded by a gelatinous sheath obscuring the outline, 
rarely becoming roughened on the outer surface; (f) hyphal cLoEocvsTIDiA up to 120 u in 
length, very narrow (Fig. 24-C-1), 1.6-3.2 u diam., or broader (Fig. 24-C-2, -4), often forked 
or with short branches, occasionally with central or lateral swelling or with empty, non- 
staining tips as though cytoplasm had receded; or gloeocystidia irregular in shape to globose 
(Fig. 24-C-3, -5), 5-20 u in diam., all deeply staining, with oily granular contents, all negative 
in sulphuric-benzaldehyde; the hyphal gloeocystidia always present, the swollen type rarely 
seen; (g) occasional groups of short branches (Fig. 23-C-7) standing out when a gelatinous 
‘halo’ is laid down on the outer surface of the hyphae; (№) tips of non-staining short branches 
frequently becomiug coiled (Fig. 23-C-6), outline indistinct; (2) occasional kNors (Fig. 23-C-8) 
formed by a hypha twining closely around another strand, or becoming tightly contorted, or 
swelling with short protruding branches from a deeply staining core. 


CULTURES EXAMINED (from rot or stain) 

Alberta: on Pinus contorta var. latifolia, Strachan—DAOM 31217; Water Valley--DAOM 
31218; 31219; on Picea glauca, Slave L.—DAOM 31215. 

British Columbia: on Pseudotsuga taxifolia—DAOM 31216. 

Ontario: on Pinus strobus, Timagami—DAOM 21017; Barry's Bay—DAOM 31214; on 
P. banksiana, Thunder Bay D.—DAOM 31220. 

(from fruit bodies) 

Ontario: on Pinus strobus, Blakeney—DAOM 30124; on P. resinosa, Simcoe Co..—DAOM 

22982; on P. banksiana, North Bay-——DAOM 31793. 
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